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The present invention relates to an absorbent core for use in articles siirh ac hic^.k, * 
cles sanftary towels, training pants and the like, having Z£^^££? a '«" 

topsheetand the liquid ^21?^!^? ^ pervious 

large volumes of fluid aixJother exudates S^^^^^^ ea ^^ aM ^^^ 
volumes discharged over relatively short pertod - of iZ ^l !Sl ^ ^ eSpeda " y relative,y lar 9 e fluW 
><> uting, and storing discharges JS^SSSm Sooshe^Hh. ZT"* * be 01 a0quirin9 ' distrib " 

absorbent core is such that the core aSft e^ Prefe ^ *• design of the 

on the topsheet of the absorbent article m^^SX^T? ,mmed,ately after th ey have been deposited 
face of the topsheet, sinews m^esuTm IlfE^I? 1 , ? d ° m aCCUmu,ate on w run °« *• sur- 

wetting of outer garments and dSZ fo ^iTaSZZll^^TT "* M m * ,ead to 
75 that facilitates the initially retained disch aloes to ^be^n^rSf 1» * ^ *" absorbBnl core wi » have a design 
the core where they can be stoS ISK^ jE^Zi^ * *"* * r « mi0n to a p,ace 
of the absorbent materia, in the core" £3SS£* ^ Pr6matUre,y Saturated and 80 ** ** 

exanp^^ ^requirements. For 

absorbent body comprising a^^Ta^^ilS,! ^ 0 * ent ^ thal COmprises a Wrapped 
layer positioned subvert 
body. This prior art ^ 

mate^al StjSS^.M .f ° f « « - *« "on-woven 

tribution properties The storagela^rs^^ 

rate of aZption, aid SSSjSSSSI 5irt^Si^2 , ■ n, ^r^' l * ^ tha ^* a 
fibrous. ApreferredeirtXerti^CD^S^^ Q^ng material can be particulate, but is preferably 
storage .ayers. and has a lJ^o^^JSS!^lZr ^ act | uisifo ^ution layers and two 
to be necessary to alio* body d^ges t ?Slel T °' ^ ™ 8 is 

so and therefore have a reduced discharge upteteo, ^ Jan^S [f 9 ™* be ***** t0 "** ti,oM 'W 

ent particles filling the available M»£? ^21221' ^ 0CCUrS eHher thr0U9h svro,,en absorb- 
(transport) channel IhJSSlXE iSjSSS " SUPerabSOrbeflt ^g capillary 

ers. Despite the proven of StlXSS^ ""der^ng those storage lay- 
ularly when relatively high basis capacities are dSS SIS 7 8 t6ndenCy In 80,119 ins «ances. parte- 

J«J storage layer. -^.SSlES^ 

disadvantage with the disclosed absorbent structure k th a tii,^ *JrvJ . £ t ? superabsorbent material. A 

dered. and therefore inade^e^ reluSS l^ V^T^ T*™ h *" Z ^ ireCti0n 030 °* 
tends to become partculady p^^JTwh^ Snf^Sl ""der-utilisation of absorbent capacity. This 

WesCorhigh'cor^^ " ^ r6qUirin9 re,ativ8,y hiflh 

prise^ZTaS"^^ 

degree of cross-linking, and a smndtaTrtS, ^£ T SoT f « «*«*«)iberrt material having a high 
absorbency than the Srst superSenfmS ^ meS^Sf 0 *^ ^ 3 hi 9 her 

under the weight of the absorbed liquid ^O^t^Zll^l^ ^ ^ W6t '* t6nds to colla P se 

superabsorbent material present n the £ SjTiSS ^ZfSS ^ 7,18 high,y cr0S8 - ,inked 
and perhaps regain after collapse, voW J^^^SSS! ?* "* a,, ° Win9 1 10 maintan - 

The disadvantage with ^S^SSSIS SS^S ?"^ Snt diSChar96S - 
first layer to the second layer tends to be ooo? 25, SS! ^ L 5 the COntro1 " fluid transfer ,r om the 
layer thereby leading to SX^XSZ S£ ^ " ° f * he UPP6r ,ayer Drior to tha *»* 

WO90/14815 discloses a disposabfe absorbent article that include, at leas, two superabsorbent materials that dif- 
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fer with regard to their absorption properties and their liquid retention abilities as defined in that disclosure. It is pre- 
ferred that the absorbent article disclosed comprises a superabsorbent with a high retention ability in an upper layer and 
a superabsorbent with a high absorption rate in a lower layer, the two layers being separated by distance maintaining 
dispersion layers, such as a tissue or non-woven layer. 

5 The absorbent article disclosed has poor fluid absorption properties, and one result of this is that the article tends 
to exhibit only a limited ability to remove and store body fluids away from the user's skin; this phenomenon is generally 
referred to as poor rewet tendency, in addition, the structure tends to have substantia! deficiencies in fluid aquisition and 
distribution within the structure which leads to inefficient or under-utilisation of core absorbent capacity. 

The present invention is intended to improve upon some of the problems of the prior art with regard to the fluid han- 

10 dling and absorption properties. 

According to the invention an absorbent core comprises, in sequence through its thickness, 

a first structure comprising an upper layer comprising a first fibrous material having a wet compressibility of at least 
about 5cm 3 g" 1 and a drip capacity of at least 10g g* 1 , the structure also comprising a first superabsorbent material 
15 having a substantially non-decreasing dynamic swelling rate and 

a second structure comprising a second fibrous material and a second superabsorbent material having a dynamic 
swelling rate of at least about 0.2g g' 1 s' 1 and an absorption against pressure of at least about 15g g' 1 at 50 g cm" 
2 (0.7psi), 

wherein the dynamic swelling rate of the first superabsorbent material is not greater than 2/3 of the dynamic 
20 swelling rate of the second superabsorbent material. The tests referred to above, and other tests mentioned herein, 
are described in more detail below. 

The absorbent core may be manufactured by cutting to shape from a continuous length of material or it may be 
formed initially in situ (i.e. laid down as a core) in a mould of the desired shape according to well known manufacturing 

25 techniques as detailed below. The first structure is intended to be positioned towards a wearer's body in use. 

The absorbent core of the invention has the advantage that it allows improved flow control or fluid handling of body 
discharges throughout the core and in the subsequent efficient storage of these discharges. 

The design of the absorbent core of the invention is thought to allow saturation of the core first in the region of the 
core furthest away from the wearer's body, and then gradually closer to the wearer's body until the core has reached its 

30 maximum capacity. The invention achieves this by providing a first structure as described above which acts initially as 
an acquisition/distribution structure and that is relatively permeable to body discharges. The discharges therefore pass 
relatively quickly through the first structure into the second structure where the discharges are preferentially stored. In 
addition, the superabsorbent material in the first structure acts to dry out the fibrous material in that structure, and since 
the first structure is for positioning adjacent the wearer's body, skin dryness is improved. 

35 The second structure has properties that allow it to effectively influence the flow of discharges through the first 
structure. This second structure has the ability to do this since it has faster absorption kinetics than the first structure. 

In order to achieve the essential and preferred performance characteristics it is necessary to select appropriate 
combinations of various materials in the cores, as well as their amounts. The following description refers to suitable 
materials and by subjecting appropriate test articles made from them to the specified tests, and modifying the articles 

40 when necessary to achieve the required test results, cores according to the invention are avhieved. 

For instance to achieve the above described fluid handling advantages the first structure should be sufficiently 
open, or permeable, relative to the second structure to allow quick passage of body discharges through the first struc- 
ture and into the second structure. However, the first structure should not be too open as this could lead to a higher risk 
of gel-blocking of the superabsorbent material in the second structure, thereby under-utilising the absorbent capacity in 

45 that structure. A balance should be struck. The defined parameters of wet compressibility, drip capacity, dynamic swell- 
ing rate and absorption against pressure achieve the desired results. 

The upper effective layer of the core (excluding any tissue or topsheet if present) comprises fibrous material of the 
defined wet compressibility and the defined drip capacity. TTie fibrous material therefore maintains its openness, or void 
volume, when wetted by, for example, urine. The provision of such a permanently open fibrous layer having a high drip 

so capacity in the core means that not only does the core acquire body discharges, such as urine, rapidly, but that it also 
has the potential to transfer these discharges into the subjacent structure of first particulate superabsorbent material 
relatively quickly. 

The first fibrous material can be any fibrous material that has a suitable resistance to load when wet, i.e. is able to 
maintain satisfactory void volume under such conditions. This will be called in the following "the wet compressibility" of 
55 the fibrous material. Wet compressibility is measured by the Wet Compressibility Test described below. 

The "wet compressibility", or void volume per gram of fibrous material under a 77.5gcm" 2 (1.1 psi) load, of the first 
fibrous material is at least 5cm 3 g" 1 , preferably at least 6cm 3 g" 1 , and most preferably at least 6.5cm 3 g* 1 . 

The first fibrous material preferably has a "drip capacity" of at least 10ml g" 1 , preferably at least 15ml g" 1 , and most 
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aiiT^iT 20 , ml9 ." 1 ' ^J** is a mea a™ of the ability of a fibre matrix to receive synthetic urine at 

5 ti a n v ? o e nI^! UC,Ure can , comp : iS ! *! f T iCUlat6 a, P erabsortjen » "I** wit" the first fibrous material as a substan- 
STSTlf .TL' ^ Pr6fSrably 80016 (and preferab,y substantially all) of the superabsorbent is present 
in a distinct layer below the upper layer of first fibrous material. presem 

^rhl^m^' p ? r l 9 , e 'f UCtUre COmDriSe 8 mixtUre 0f the 8econd ,ibrous material and »» second superab- 
sorbent material. Preferably, however, they are present in distinct layers 

10 «vo l^?*"?- T^Tl 0i inventi0n each of the ,irst and 8econd sfructuraa prises a layer of its respec 
™lrlT* w !f Tt 6 ^ 3 l3yer ° f ^ reSpeCtive su P era ^rbent material. The preferred embodiment of the 
core of the invention therefore compnses in sequence from the side of the core adjacent the wearer's body in use a 
layer comprising «ie first f .brous material, a layer comprising the first particulate superabsorbent material, a layer im 
prising the second fibrous material and a layer comprising the second superabsorbent material 

* the SSJSST irterSPerSed betWee " ^ ° f *° ^ WhiCh 3048 88 8 M ™« *«™ for 

Suitable first fibrous material can comprise chemically stiffened cellulosic fibres. Preferred chemically stiffened eel- 

l^ZZ^r I" 6 "' ^ Cur,ed cellulosic ,ibres *** <*" ba Produced by internally cross-linCce^Se 

SUEZ 2 * S,iffened> tWiSt6d ' Curled cellulosic fbres useful aa *e hydrophillic fibre 

ZfJi absc^ent structures described herejn are descrjbed .„ ^ h J-J e 

Tn ^iT;fc e ?!e ed ol AbSOrbent S,rUCtUre C0ntainin9 lndividuali ^ Cross-linked Fibres", issued to Dean et al on 
S? - rf Patent 4>888 ' 093 ^ ""M*** Cross-linked Rbres And Process For wTking Said 

Fibres issued to Dean et al. on December 19, 1989; U.S. Patent 4,889.595 entitled "Process For Making Individual- 
ised, Cross-linked Fibres Having Reduced Residuals And Fibres Thereof", issued to Herron et al oTltontett 
1989; U.S. Patent 4*89.596 entitled "Process for Making Individualised Cross-linkS Ffores tS^SSS 
Schoggen et al. on December 26. 1989; U.S. Patent 4,889.597 entitled "Process For Making Wet-Laid struck^ tcon- 
taming Indwdualised Stiffened Fibres", issued to Bourbon et al. on December 26. 1989; and US. Patent A S£z eS- 

Tor SS! £5? Ce " U,0SiC RbreS M AbSOrben, StrUCtUr6S ^* ™«^^to^T« 

andU^S^ 

and bi-component ftores of these materials, mixed with airfelt, cellulose, modified cellulose (as above) or other natura 
fibres. Typically such a mature will have at least about 5% synthetic fibres, and preferably at least about 1 0%?yrTetta 

ah * e i irSt itor °"! material ' ayer iS 96nerally tomed by air layin 9 the desired fibres during the production of the 
absorbent core as detail below, but if desired a preformed non-woven or other fibrous material can be usa° 

to n^i^S!? 8 H! "T® a ' l0WS DOdy «hat are rapidly acquired by the first fibrous material layer 

!Sr k P l rabS0 ' bent materia ' ,ayer and to be distributed be y ond this layer into the subjacent core struc- 
ture Body discharges not so distributed will ultimately be stored in the first superabsorbent material layer 

A surtable superabsorbent material for use in the first structure must have a substantially non-decreasing dynamic 

absorbent matenal in a test tube as synthetic urine is added to it as a function of time. The test method used to measure 
the dynamic swelling rate is called the Dynamic Swelling Rate Test, and is described below 

The second structure may promote further lateral distribution of the body discharges before these enter the second 
superabsorbent material. The fibrous material of this second structure can add an exfra stage of cSSrol to th aW 
.on profileofthe absorbent material of the invention. For instance it may slow down the pasige S 
they leave the first structure superabsorbent layer and prior to them reaching the second^peTabsoSnt layer mSZ 
when, as is preferred, this is in an underlayer. This may minimise the chances of gel-blocking occurring in the second 
superabsorbent material, which due to its faster absorption kinetics tends to be moVe sensitive to this phenomerT 

airf I ?T T te " al T COmpriSe ' ibrOUS material <* any optional type. The fibrous material can be 

SSrlir L natUr ^L ^ synthetic ,ibres - arnica"/ cross-linked cellulose fibre or any other known fibrous ^te 

the SfZ^rSeriat ~ - "*** " *** 1 ™* Mude *°™ f ibres * *« same 

Each fibrous layer may add integrity and may also add softness to the absorbent core 
The second superabsorbent material must have faster absorption kinetics than the first superabsorbent material 

^ ?T feSt6r tha ° * e ,irSt ■*"*■■*«* material and. provfoed the f X Se 
remams sufficiently permeable, results in body discharges being drawn from the first structure into its own structure 

B JiSll^f 8 r&qU,re ? COntr0 ' in the ,,0W ° f b0dy discha '« es ^hin the core of the invention the second 
superabsofcen mater,* necessanly has a dynamic swelling rate of at least 0.2 grams urine per second per gram™ 
superabsorbent matenal (g ? s \ Preferably the dynamic swelling rate of the second superabsorbent matoS a 
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least 0.3 g g' 1 s' 1 . The dynamic swelling rate is measured according to the Dynamic Swelling Rate Test described 
below. 

The ability of the second superabsorberrt material to effectively influence the flow of body discharges from the 
upper layers of the absorbent core and to provide adequate storage under typical in use conditions is measured in 
5 terms of the absorption of synthetic urine by the superabsorberrt material against a defined pressure. This is measured 
by the Absorption Against Pressure Test described below. 

The second superabsorbent material has an absorption against pressure of at least 15 g synthetic urine per g of 
superabsorbent material (g g' 1 ), and preferably at least 20 g g' 1 , at 50g cm" 2 (0.7psi) pressure. 

In order to sustain the permeability of the first structure on successive loadings of the core, to ensure the desired 
w fluid handling properties, the absorption kinetics of the second superabsorbent material must be faster than those of 
the first superabsorbent material. This is measured in terms of the dynamic swelling rate of each of the superabsorbent 
materials, wherein the dynamic swelling rate of the first superabsorbent material is not greater than 2/3, and preferably 
not greater than 1/3, of that of the second superabsorbent material. 

The first and second superabsorbent materials may be of any suitable physical shape, e.g. fibrous, film or particu- 
15 late. Preferred materials are particles that may be true spheres, granules, aggregates, agglomerates or irregular 
shaped particles as typically produced by a grinding process. Typically they are hydrogel-forming polymers which com- 
prise an acrylate polymer or copolymer. 

Examples of superabsorbent materials having the above described properties are Aqualic CA (available from Nip- 
pon Shokubai Co. Ltd., Osaka, Japan) and Favor SX (available from Chemische Fabrik Stockhausem GmbH, Krefeld, 
20 Germany). 

When, as is preferred, the superabsorbent material is present as a layer separate from the first and second fibrous 
material, the superabsorbent layer can include fibrous material of any of the known kinds, but preferably each such layer 
consists substantially entirely of the respective superabsorbent material in that no deliberate addition of non-superab- 
sorbent fibres is made to it. 

25 The particulate superabsorbent material can be substantially entirely polymeric absorbent hydrogel-forming mate- 
rial, or can comprise a mixture of superabsorbent hydrogel-forming material with an additive, such as for example, pow- 
dered silica. 

When, as is preferred the superabsorbent material is present as a separate layer the distribution within that layer 
can be varied, for example to provide a shaped design which may be striped, see for example EP-A-21 7,666, or profiled 

30 within the layer, see for example U.S. 4,935,022. Alternatively, the layer may be profiled in the Z<lirection either gradu- 
ally or in the form of distinct sub-layers, see for example EP-A-1 98,683 and EP-A-478,01 1 . 

Another consequence of having a separate superabsorbent layer is that the superabsorbent material can be intro- 
duced as a preformed layer, thereby simplifying the manufacturing process. Such preformed layers typically consist of 
superabsorbent material integrated with or dispersed within a support medium, such as a cellulose-based tissue or 

35 other non-woven material. The preformed layers can be made by mechanical means such as embossing or calender- 
ing. Alternatively, the preformed layers can consist of substantially pure superabsorbent material in the form of sheets 
or film-like structures: Such sheets or films can be formed during polymerisation of the superabsorbent material, or by 
bonding together particles or fibres of superabsorbent material by adhesives or other suitable means. For example U.S. 
5,102,597 and U.S. 5, 124, 188 describe processes of producing sheets of bonded particulate superabsorbent material. 

40 The required difference in superabsorbent absorption kinetics can be achieved by providing superabsorbent mate- 
rials having different particle sizes or physical shape in the first and second storage layers. In which case, the first stor- 
age layer mainly comprises coarser material, and the second storage layer mainly comprises finer material. 

The use of coarse particles in the first structure promotes permeability. Finer particles have a larger surface to vol- 
ume ratio than coarser particles, and therefore may be capable of faster absorption than coarser particles, provided 

45 there is no gel blocking. Confining the finer absorbent material to the second structure also has the advantage of reduc- 
ing the risk of its escape onto the skin of the wearer and also reducing the risk of pock-marking which can be caused 
by the particulate superabsorbent material penetrating the impervious backsheet. 

The particle size of the superabsorbent material is expressed as a median mass particle size. This is measured by 
the Sieve Test described below. The median mass particle size of the coarse superabsorbent material of the first struc- 

so ture is preferably more than 300 urn (50 mesh), more preferably in the range of 400 to 850 ^m (20 to 40 mesh), and 
most preferably in the range of 600 to 850jim (20 to 30 mesh). The finer material of the second structure typically has 
a median mass particle size of less than 300 jim (50 mesh) but above 50 ^m (325 mesh), preferably in the range of 100 
to 250 jim (60 to 140 mesh), and more preferably in the range of 150 to 250*im (60 to 100 mesh). 

An alternative to using superabsorbent materials of different particle sizes to provide the required difference in 

55 absorption kinetics between the first and second storage layers is to use different chemical types of superabsorbent 
material having inherently different absorption speeds. The superabsorbent materials can be different chemical com- 
position, for example cross-linked partly neutralised polyacrylic acid or a starch-based superabsorbent material. Alter- 
natively, they can be different by virtue of their production processes, for example, a "broken-gel process" or an inverse 
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absorbent) in sequence in conventional manner, or by assembling preformed layers, for example of the superabsorbent 
materials as described above, or by any suitable combination thereof. For example, GB-A-2,191,793 and GB-A- 
2,191 ,515 describe methods of air laying fibrous materials using a rotating drum laydown system, and GB-A-2, 175,024 
and EP-A-330,675 describe the incorporation of superabsorbent material into the absorbent structures. 
5 According to a further aspect of the invention an absorbent article comprises 

a liquid pervious topsheet, 

a liquid impervious backsheet, and 

an absorbent core as described above interposed between the topsheet and the backsheet with the first structure 
10 positioned towards the topsheet and the backsheet is positioned towards the second structure. 

The article may be, for instance, a sanitary napkin but is preferably an incontinence article, a training pant or a dis- 
posable diaper, it may be constructed in a conventional manner. For instance the backsheet may be secured to the 
absorbent core by a uniform continuous layer of adhesive, a patterned layer of adhesive, or an array of separate lines, 

75 spirals, or spots of adhesive. Adhesrves which have been found to be satisfactory are manufactured by H. B. Fuller 
Company of St. Paul, Minnesota and marketed as HL-1258. The adhesive preferably comprises an open pattern net- 
work of filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled "Disposable Waste-Containment Gar- 
ment", which issued to Minetola et a. on March 4, 1986, more preferably several lines of adhesive filaments swirled into 
a spiral pattern such as is illustrated by the apparatus and methods shown in U.S. Patent 3,91 1 ,173 issued to Sprague, 

20 Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et a. on November 22, 1978; and U.S. Patent 
4,842,666 issued to Werenicz on June 27, 1989. Each of these patents are incorporated herein by reference. Alterna- 
tively, the attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds, 
or any other suitable attachment means or combinations of these attachment means as are known in the art. 

The backsheet is substantially impervious to liquids (e.g., urine) and is preferably manufactured from a thin plastic 

25 film, although other flexible liquid impervious materials may also be used. The backsheet prevents exudates absorbed 
and contained in the core from wetting articles which contact the absorbent article such as bedsheets and undergar- 
ments. The backsheet may thus comprise a woven or nonwoven material, polymeric films such as thermoplastic films 
of polyethylene or polypropylene, or composite materials such as a film-coated nonwoven material. Preferably, the 
backsheet is a thermoplastic film having a thickness of from about 0.01 2 mm (0.5 mil) to about 0.051 mm (2.0 mil). Par- 

30 ticularly preferred materials for the backsheet include RR8220 blown films and RR5475 cast films as manufactured by 
Tredegar Industries, inc. of Terre Haute, IN. The backsheet is preferably embossed and/or matte finished to provide a 
more clothlike appearance. Further, the backsheet may permit vapours to escape from the absorbent core (i.e., breath- 
able) while still preventing exudates from passing through the backsheet. 

The topsheet is positioned adjacent the body surface of the absorbent core and is preferably joined thereto and to 

35 the backsheet by attachment means such as those well known in the art. As used herein, the term "joined" encom- 
passes configurations whereby an element is directly secured to the other element by affixing the element directly to 
the other element, and configurations whereby the element is indirectly secured to the other element by affixing the ele- 
ment to intermediate member(s) which in turn are affixed to the other element. In a preferred embodiment of the present 
invention, the article is a diaper wherein topsheet and the backsheet are joined directly to each other in the diaper 

40 periphery and elsewhere are indirectly joined by directly joining them to the absorbent core. 

The topsheet is compliant, soft feeling, and non-irritating to the wearer's skin. Further, the topsheet is liquid pervi- 
ous permitting liquids (e.g., urine) to readily penetrate through its thickness. A suitable topsheet may be of natural and 
synthetic fibres. Preferably, the topsheet is made of a material that is hydrophobic to isolate the wearer's skin from liq- 
uids contained in the absorbent core. There are a number of manufacturing techniques which may be used to manu- 

45 facture the topsheet. For example, the topsheet may be a nonwoven web of fibres spunbonded, carded, wet-laid, 
meltblown, hydroentangled, combinations of the above, or the like. A preferred topsheet is carded and thermally bonded 
by means well known to those skilled in the fabrics art. A preferred topsheet comprises a web of staple length polypro- 
pylene fibres such as Sawabond (trade name) manufactured by Sandler GmbH & Co. KG, Schwarzenbach, Germany. 
The invention is now further described by way of reference to the following drawings: 

50 

Figure 1a is a diagrammatic plan view of an absorbent article according to the present invention. 

Figure 1b is a diagrammatic cross-sectional view showing the layer structure of the article in the cross direction. 

Figure 1c is a diagrammatic article cross-sectional in the length direction. 

Figure 2 is a side view of an air laid felt padmaker machine used to make the sample pads for the Wet Compress- 
55 ibilrty and Drip Capacity Tests. 

Figure 3 is an enlarged view of a portion of Figure 2. 

Figure 4 is a cross-sectional view of the apparatus used in the Fluid Acquisition Test. 
Figure 5 is a part sectioned side view of apparatus used in the X,Y-Demand Absorbency Test. 
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Figure 6 is an enlarged view of a portion of Figure 4 

Figure 7 is a cross-sectional view of liquid f lowina in the Y Ynlfl . 

rigures 2 to 7 inclusive are referred to in the Test Mow,,^ , 
. Referring to Figures 1a, b and c the article i™™ ' ™* are described "™ein. 
backsheet 9 and the novel core betw^ iSSLiSSiS *? 2 *** *• - *• wearer a 

*>"'Wcompr^^^ 

4 hawng two folds in the z-direction separates S ac^S 
r« superabsorbent material having reSvel^ 

layer 6 and below this a second superabsorbwt S ™™ 5* ^ ^ iS second acquisitiLdis3on 
Sf 1 ^ ^etowersurfaceoftheseco ^l^ylZ^^^ n ** 1 

-engtheisaboutSs^ 
Example 

Example 3 is an absorbent Ze acSlS £ £ mVent ° n ^ a medium °aX,pacity 
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Comparative Example 1 is an absorbent article having a core comprising airfelt only and including a topsheet and 
a backsheet. 

Comparative Example 2 is an absorbent article having a core comprising only chemically cross-linked cellulose as 
described above, and including a topsheet and a backsheet. 

Comparative Example 3 is an absorbent article marketed under the trade name Pampers Baby Dry [Boy Maxi Size 
(8 - 18kg)]. This product comprises a mixed airfelt/superabsorbent core, having a patch of the same chemically cross- 
linked material as in comparative Example 2 located on top. 

Comparative Example 4 is an absorbent article marketed under the trade name Pampers Phases. This product has 
a mixed airfelt/superabsorbent core. 

Comparative Example 5 is an absorbent article that is marketed under the trade name Ultratrim [Boy Size 4(10- 
16kg)] by the Kimberley Clark Corporation. This product has a core that is an airfelt/superabsorbent mix. 

Comparative Example 6 is an absorbent article made according to W092/1 1831 and having a structure substan- 
tially identical to that of Example 2 but having a different superabsorbent material. The first and second (having double 
the basis weight of the first) superabsorbent materials are very "high-speed" gelling materials and comprise Norsolor 
X50 superabsorbent material (supplied by ELF ATOCHEM, Cedex, France). The first superabsorbent layer is 7.5cm 
wide and has a 0.5cm superabsorbent free stripe along each of its longitudinal sides, as described in W092/1 1831 . 

Comparative Example 7 is an absorbent article made according to WO90/14815 and having a structure similar to 
that of Example 2 but having a tissue having a basis weight of 60gm" 2 instead of CCLC as the second acquisition layer, 
and having different superabsorbent materials. The first and second (having double the basis weight of the first) super- 
absorbent materials have different absorption rates and liquid retention abilities, and comprise respectively Aqualic CA 
W-4 (supplied by Nippon Shokubai Co. Ltd., Osaka, Japan) and Sanwet IM 5600S (supplied by Hoechst-Casella 
GmbH, Frankfurt, Germany). 

Unless otherwise specified each of the topsheet and the backsheet used in the Examples and Comparative Exam- 
ples is of the type described above. 
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55 

A good core will ideally combine good performance and good design structure. It is generally not acceptable to pro- 
vide a core having excellent performance, but which is very bulky and therefore not aesthetically pleasing, and which is 
also expensive to make and/or package. 
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be used. 

The use of a padmaker machine to form the sample pads is not intended to be limiting. Any suitable method can 
be used provided a consistent and homogeneous laydown of fluff is achieved, which is then compressed under the 
above conditions to give a pad having substantially the same density and basis weight as achieved above. 

5 

Wet Compressibility Test 

This test is designed to measure the volume of a pad of fibrous material under varying load conditions when wet. 
The objective is to measure the fibrous material's resistance to load by measuring the volume maintained under that 
10 load. 

A fluff test pad is prepared as described above. Any tissue present on the surfaces of the pad is removed. The pad 
is then densified under a 3.6kg cm" 2 (51psi) load for pad integrity reasons using a Carver laboratory press. The thick- 
ness of the pad is measured and its f tore density calculated by pad weight * (pad thickness x pad area) . 

The dry weight of the pad is multiplied by 10, and this represents the target wet weight on loading. The dry pad is 

15 transferred onto a top loading balance having a 0.01 g sensitivity. Synthetic urine is dispensed slowly onto the pad until 
the target wet weight is achieved as measured by the balance. The wet pad is carefully transferred onto the surface of 
a compressibility tester of the Buckeye design, and a weight having substantially the same area as the pad (about 
10.2cm x 10.2cm) and corresponding to a pressure of 77g cm" 2 (1.1psi) is lowered slowly onto the pad. The pad is left 
for 60 seconds to allow it to equilibrate under the load, and then the thickness of the compressed pad is recorded using 

20 calipers. 

The Wet Compressibility is the void volume per gram of dry fluff and is calculated as follows: 

Void Volume (cm 3 ) = Total Volume - Fibre Volume 
25 = (pad thickness under load (cm) x pad area (cm 2 )) - (pad 

dry weight (g)/fibre density (g cm 3 ) 

Wet Compressibility = Void volume per gram = [(pad 

30 2 

thickness underload (cm) x pad (cm )) - (pad dry wt. 
(g)/f ibre density (g cm * 3 )] + pad dry wt. (g) 

where fibre density is calculated from the initial pad weight and thickness measurements (i.e. under no load con- 
35 ditions). 

Drip capacity Test 

A sample pad prepared as described above is cut on a paper cutter to have dimensions 7.5cm x 7.5cm. The pad 
40 is weighed and is placed on a large mesh wire screen which is in turn positioned on a drip tray. The whole apparatus is 
then mounted on a top-loading balance. 

Synthetic urine is introduced via a pump (Model 7520-00, as supplied by Cole-Parmer Instruments Company, Chi- 
cago, USA) into the centre of the sample pad at a rate of 5 ± 0.25ml s' 1 . The time for the pad to release the first drop of 
synthetic urine through the bottom of the pad and into the drip tray is recorded. The pump is immediately stopped as 
45 soon as this occurs. The time recorded and the pumping rate are then used to calculate the volume (ml) of synthetic 
urine absorbed by the sample on reaching saturation, i.e. when the sample starts to drip. (The balance can be used to 
check this periodically, thereby minimising any variation in the pump delivering the synthetic urine. This is known as the 
Drip Capacity, and is given as the ratio: 

5 ° Urine retained by sample pad on saturation (ml) 

Dry Weight of sample (g) 



Dynamic swelling Rate Test 

0.358 g, to the nearest 0.001 g, of dry superabsorbent material is placed in a standard test tube having an outer 
diameter of 16 mm, a height of 125 mm and a wall thickness of 0.8 mm, which is supported to be a vertical, for example 
by placing in a test tube stand. (Only previously unused test tubes should be used in this test, and should be discarded 
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after use). 



10ml Jayco synthetic urine is added to the test 
sj^e«c urine is added the superabTC^ 
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spond to a pressure of 20gcm' 2 (0.3psi). The cover plate and weights are placed in the cylinder and the complete cyl- 
inder apparatus is weighed on a balance to the nearest 0.01 g. The complete cylinder apparatus is then placed on the 
wetted filter paper in the Petri dish, and is allowed to absorb for 1 hour The cylinder apparatus is then removed from 
the filter plate and is re-weighed. 

The cylinder apparatus and filter plate should be cleaned thoroughly between measurements, and the sodium chlo- 
ride solution and filter paper should be renewed after each measurement. 

The absorption against pressure (AAP is calculated as follows: 

AAP = [(weight of cylinder apparatus after absorption) - (weight of cylinder apparatus when dry)] + 
(initial weight of superabsorbent material). 

Sieve Tea 

The particle size distribution of superabsorbent material is determined by placing a known weight of a sample in a 
Retsch mechanical sieving device, and shaking for a specified period of time under defined conditions. Sample sections 
is retained on each sieve and the bottom pan are weighed and reported as percentages of the original sample weight. 

100g +/- 0.5g of dry superabsorbent polymeric material is weighed into a sample cup which is then closed by a lid. 

Four sieves are nested from bottom to top as follows: stainless steel bottom pan, No. 325, No. 1 00, No. 50 and No. 
20; these being numbers of the U.S. sieve series (ASTM-E-11-61). The sample is transferred to the upper most of the 
series of sieves, and the powder is distributed evenly around the screen. A stainless steel cover is placed on the No. 20 
sieve. 

The nested sieves are placed in position on a Retsch testing sieve shaker Vibotronic Type VE1 with timer. It is 
ensured that the Retsch lid fits as tightly as possible against the top of the shaker. The timer is set for 10 minutes, and 
started to begin the test. When the shaker has stopped, the nest of sieves is removed from the shaker. 

Each of the sieve fractions retained by the sieve is then weighed, for example by different measurements, to the 
nearest O.Og. 

It is important to work quickly in this test to avoid moisture pickup by the superabsorbent material. 
Teabaa Reten tion Capacity Test 

The superabsorbent material is placed within a "teabag", immersed in a synthetic urine solution for 20 minutes, and 
then centrifuged for 3 minutes. The ratio of the retained liquid weight to the initial weight of the dry superabsorbent 
material is the absorptive capacity of the superabsorbent material. 

21 of 0.9% by weight sodium chloride in distilled water is poured into a tray having dimensions 24cm x 30 cm x 5cm. 
The liquid filling height should be about 3cm. 

The teabag pouch has dimensions 6.5cm x 6.5cm and is available from a company called Teekanne in Dusseldorf, 
Germany. The pouch is heat sealable with a standard kitchen plastic bag sealing device (e.g. VACUPACK 2 PLUS from 
Krups, Germany). 

The teabag is opened by carefully cutting it partially, and is then weighed. A 0.200g +/- 0.005g sample of the super- 
absorbent material is placed in the teabag. The teabag is then closed with a heat sealer. This is called the sample tea- 
bag. 

An empty teabag is sealed and used as a blank. 

Each teabag is then held horizontally, and the sample teabag is shaken so as to distribute the superabsorbent 
material evenly throughout the bag. The sample teabag and the blank teabag are then laid on the surface of the syn- 
thetic urine, and submerged for about 5 seconds using a spatular to allow complete wetting (the teabags will float on 
the surface of the synthetic urine but are completely wetted). The timer is started immediately. 

After 20 minutes soaking time the sample teabag and the blank teabag are removed from the synthetic urine, and 
placed in a Bauknecht WS1 30, Bosch 772 NZK096 or equivalent centrifuge (230 mm diameter), so that each bag sticks 
to the outer wall of the centrifuge basket. [This can be arranged, for example, by folding an end of the teabag in the 
direction of the centrifuge spin to absorb the initial force?] The centrifuge lid is closed, the centrifuge is started, and the 
speed increased quickly to 1 ,400rpm. Once the centrifuge has been stabilised at 1 ,400rpm the timer is started. After 3 
minutes, the centrifuge is stopped. 

The sample teabag and the blank teabag are removed and weighed separately. 

The absorptive capacity (AC) for the sample of superabsorbent hydrogel-forming material is calculated as follows: 
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AC = [(sample teabag weight after centrifuging) - (blank tpah* • u, 

♦ (*y superabsorbent material weight). 
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The X.Y-demand absorbency test method ennsicte 
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1 16, comprising a core and including a topsheet (as described above) and a backsheet (as described above), to first 
demand the fluid in the z-direction, and then transport it a maximum of 7.62 cm (3") in the horizontal (x-y) plane. The 
results from the x-y plane test provide a measurement of the sample's ability to distribute fluid under potential in-use 
conditions. The x-y plane test is carried out with the absorbent structure sample 1 1 6 confined under a 20g cm" 2 (0.3psi) 

5 load applied evenly to the upper surface of the sample 1 1 6. 

The test procedure is as follows. First, a 1 0.2 cm x 7.6 cm (4" x 3") sample of an absorbent core of the invention is 
prepared. The fluid reservoir 108 is filled with about 6800 ml of synthetic urine and set on an electronic balance 110 
under the test apparatus 100. Then the sample basket 1 02 is lowered until the fluid level is just at the level near the tope 
of the wire screen 1 14. A piece of commercial available 2-ply BOUNTY® paper towel 124 is placed on the wire screen 

w 1 1 4 in the bottom of the basket 1 02. The BOUNTY® towel 1 24 ensures that consistent fluid contact with the underside 
of the core sample 1 16 is maintained throughout the duration of the test. 

The applied weight 126 is attached to a square metal plate 128 with dimensions slightly smaller than the inner 
dimensions of the sample basket 102. Then the top side of the core sample 1 16 is attached to the bottom of the above- 
mentioned plate 128 via double sided tape 130, or spray adhesive. At time = zero, the sample 1 16 is placed into the 

15 sample basket 102. 

The test is run over a duration of 2000 seconds. At 2000 seconds the final X-Y load. X^, is determined by balance 
measurement (corrected for any evaporation loss over this period) + dry weight of sample. From the X-Y load at 
90% of this value, X 90l is calculated, and the corresponding time, t 90 . determined. The fluid uptake rate is defined as 
the ratio Xgoftgo- 

20 

Absorptive Capacity of Fibrous Material bv the X.Y-Demand Absorbencv Test 

The test is carried out identical to that described above except that the sample consists of fibrous material only. In 
this instance the f tore capacity is X^ as opposed to Xg 0 . 

25 

Rewet Test 

This test is particularly important with regard to determining the in-use performance of an absorbent core, or an 
absorbent article in which such a core is incorporated. The test is based upon the measurement of the wetting of a stack 
30 of filter papers placed on top of an absorbent core that is loaded with synthetic urine and then placed under a load. 

An absorbent core including a topsheet (as described above) and a backsheet (as described above) is laid out flat 
on a smooth surface with the topsheet uppermost. A volume of synthetic urine equal to 75% of the theoretical basis 
capacity, calculated as described above, is added at a rate of 7 ml s" 1 to the absorbent core at a loading point centrally 
located with regard to the width of the core and approximately 1 1 cm from the front core edge. 
35 A weight having dimensions 10.2 cm x 10.2 cm corresponding to a load of 50 g cm" 2 (0.7psi) is placed centrally 
over the loading point and the core is allowed to equilibrate for 15 minutes under this load. The weight is then removed 
and 5 layers of pre-weighed filter paper (Eaton Dikeman 939, Nr 7) having dimensions of 10.2 cm x 1 0.2 cm are placed 
rough side down centrally over the loading point, and the weight is reapplied for 30 seconds. The weight is then 
removed and the filter papers are weighed. The difference in filter paper weight is the first rewet value. 
40 Five new pre-weighed filter papers are then placed on the absorbent core in a similar manner, and the weight is 
placed on top of them for 30 seconds as before. The weight is removed and the second batch of filter papers are 
weighed. The difference in filter paper weight is the second rewet value. 

The procedure is repeated one more time to determine the third rewet value. 
The total rewet is the sum of the three individual rewet values, i.e.: 

45 

Total rewet = first rewet + second rewet + third rewet. 

Claims 

so 1 . An absorbent core comprising, in sequence through its thickness, a first structure comprising an upper layer com- 
prising a first fibrous material (3), said first structure also comprising a first superabsorbent material (5), and a sec- 
ond structure comprising a second fibrous material (6) and a second superabsorbent material (7), characterised in 
that, 

55 the first fibrous material (3) has a wet compressibility of at least 5 cm 3 g" 1 and a drip capacity of at least 1 0g g' 

1 , the the first superabsorbent material (5) has a substantially non-decreasing dynamic swelling rate and 

the second superabsorbent material (7) has a dynamic swelling rate of at least 0.2g g" 1 s" 1 and an absorption 
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against pressure of at least 15g at 50g cm' 2 (0 7psi) 

s 2- ^axsntoilooreaceorcinsloaaimrwliafeln 

the first structure comprises in sequence thp imnn i 

Prfslnn .he first suparabsorbera malaria a* ^' ^*" S ^ ,teMim » ,s and a layer am. 
'■059 „' . as ma*^ „ an XY^^S^ST^ ° aPae " ) ' ana ™a « 

15. An absorbent article comprising 

a liquid pervious topsheet (2), 
a liquid impervious backsheet (9) and 

16. Ana ™« according , 0 cl^ in™* 

aisposaoie diaper, incontinence article or training pant. 
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Patentanspruche 

1. Ein absorbierender Kern, der, der Reihe nach uber seine Dicke, umfaBt: eine erste Struktur mit einer oberen 
Schichte, die ein erstes faseriges Material (3) umfaBt, wobei die genannte erste Struktur auch ein erstes superab- 

5 sorbierendes Material (5) umfaBt, und eine zweite Struktur, die ein zwertes faseriges Material (6) und ein zweites 
superabsorbierendes Material (7) umfaBt, dadurch gekennzeichnet, daB 

das erste faserige Material (3) eine NaBkomprimierbarkeit von mindestens 5 cm 3 g' 1 und eine Tropfkapazitat 
von mindestens 10 g g" 1 aufweist, das erste superabsorbierende Material (5) eine im wesentlichen nicht- 
10 abnehmende dynamische Quellrate aufweist und 

das zweite superabsorbierende Material (7) eine dynamische Quellrate von mindestens 0,2 g g~ 1 s" 1 und eine 
Absorption gegen Druck von mindestens 15 g g" 1 bei 50 g cm" 2 (0,7 psi) aufweist, 

wobei die dynamische Quellrate des ersten superabsorbierenden Materials nicht grOBer als 2/3 der dynami- 
schen Quellrate des zweiten superabsorbierenden Materials ist. 

15 

2. Ein absorbierender Kern nach Anspruch 1 , in welchem die 

erste Struktur der Reihe nach die obere, das erste faserige Material umfassende Schichte und eine das erste 
superabsorbierende Material umfassende Schichte umfaBt und 
20 die zweite Struktur der Reihe nach eine das zweite faserige Material umfassende Schichte und eine das zweite 

superabsorbierende Material umfassende Schichte umfaBt. 

3. Ein absorbierender Kern nach Anspruch 2, in welchem jede Schichte, die superabsorbierendes Material umfaBt, 
im wesentlichen zur Ganze aus superabsorbierendem Material besteht. 

25 

4. Ein absorbierender Kern nach einem der Anspruche 1 bis 3, der eine RGckndssung von nicht mehr als 0,6 g syrv 
thetischer Urin aufweist. 

5. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, in welchem die dynamische Quellrate des 
30 ersten superabsorbierenden Materials nicht grOBer als 1/3 der dynamischen Quellrate des zweiten superabsorbie- 
renden Materials ist. 

6. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, in welchem die Absorption gegen Druck 
des zweiten superabsorbierenden Materials bei 50 g cm" 2 (0,7 psi) mindestens 20 g g" 1 betragt 

35 

7. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, in welchem das erste faserige Material 
chemisch vernetzte Fasern auf Zellulosebasis umfaBt. 

8. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, der eine mittlere theroretische Grundkapa- 
40 zrtat von mindestens 0,7 ml cm" 2 und eine Erfassungsrate von mindestens 1 .5 ml s" 1 bei 50 % der theoretischen 

Grundkapazitat und eine Fluidaufnahmerate von mindestens 0,05 g g" 1 , gemessen durch einen X,Y-Bedarfssaug- 
f&higkeitstest, aufweist. 

9. Ein absorbierender Kern nach Anspruch 8, der eine Fluidaufnahmerate von mindestens 0,06 g" 1 s" 1 aufweist 

45 

1 0. Ein absorbierender Kern nach Anspruch 8 Oder Anspruch 9,der eine mittlere theoretische Grundkapazitat von min- 
destens 0,8 ml cm" 2 aufweist. 

11. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, der eine StapelhOhe von nicht mehr als 9 
so mm, gemessen bei 200 g cm" 2 (3 psi) in einem StapelhOhetest, aufweist. 

12. Ein absorbierender Kern nach irgendeinem vorhergehenden Anspruch, in welchem das erste und/oder zweite 
superabsorbierende Material in Partikelform ist. 

55 13. Ein absorbierender Kern nach Anspruch 12, in welchem das erste superabsorbierende Material in Partikelform ist 
und eine mittlere MassepartikelgrOBe von mehr als 300 pm (50 mesh) aufweist und das zweite superabsorbierende 
Material in Partikelform ist und eine mittlere MassepartikelgrOBe von weniger als 300 jam (50 mesh) aufweist. 
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bis 250 m (60 bis 100 mesh) liegt superabsortwerende Partikel-Malerial im Bereich von 150 

* 15. Ein absoibierender Artikel, welcher umfaBt: 

ein f lOssigkeitsdurchiassiges Deckblatt (2) 

ein flussigkeitsundurchlassiges ROckenblatt (9) und 

Ern Artikel naeti Anspruch 15, der sine Wegwerfwindet. etn Inkdntjnenzartikel Oder eirre Obungshose i$t 
5 Revendications 

Mflemenl d,™^ „n*lem« Z StofiT ' nl " 4,lal, MMrMam (S) or*.*, „ J, £ 

. ^'^^ 

2- ^*so*ante8elonlar«r^ta1,danslaflv ele : 

seoortMSrtausrrperaKorbam. Mrat,8M »«" «W»«M>».e»au lOduBdxdegonnememdioTdu 
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1 0. Ame absorbante selon la revendication 8 ou la revendication 9 ayant une capacite basique theorique moyenne d'au 
moins 0,8 ml cm' 2 . 

11. Ame absorbante selon Tune quelconque des revendications pr6c6dentes ayant une hauteur de pile qui n'est pas 
superieure a 9 mm, telle que mesuree a 200 g cm" 2 (3 psi) dans un test de hauteur de pile. 

12. Ame absorbante selon I 'une quelconque des revendications pr6c6dentes, dans laquelle le premier et/ou le second 
materiau superabsorbant est sous forme particulate. 

13. Ame absorbante selon la revendication 12, dans laquelle le premier materiau superabsorbant est sous forme par- 
ticulate et presente une dimension particulate massique moyenne superieure a 300 urn (50 mailles) et le second 
materiau superabsorbant est sous forme particulaire et presente une dimension particulaire massique moyenne 
inferieure a 300 jim (50 mailles). 

14. Ame absorbante selon la revendication 13, dans laquelle le premier materiau superabsorbant particulaire est dans 
la gamme allant de 600 a 850 nm (20 a 30 mailles) et le second materiau superabsorbant particulaire est dans la 
gamme allant de 150 a 250 urn (60 a 100 mailles). 

15. Article absorbant comprenant : 

une feuille de dessus permeable aux liquides (2), 
une feuille de fond impermeable aux liquides (9), et 

une ame absorbante telle que definie dans Tune quelconque des revendications prec6dentes, et intercalee 
entre la feuille de dessus et la feuille de fond, la premiere structure 6tant disposee vers la feuille de dessus. 

16. Article selon la revendication 15 et qui se presente sous la forme d'une couch e a jeter apr&s usage, d'un article 
pour Tincontinence ou d'un pantalon d'entraTnement. 
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